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§33. Ideal Stability of a Quasi-Axisymmetric 
Configuration 
Ichiguchi, K., Nakajima, N. and Okamoto M. 
Ideal stability of quasi - axisym1netric 
plasma suggested by Nuuhrenberg was stud-
ied. First we examined the Mercier crite-
rion in the currentless equilibrium under the 
fixed boundary condition. Figure 1 shows the 
Mercier unstable region of the equilibria with 
P = P0 (1- s2 ) 2 In the evaluation of the paral-
lel current, the indirect method was employed 
because the accuracy near the magnetic axis 
is essential. In this method, resonant par-
allel currents appear on the rational surfaces 
which make narrow resonant unstable region 
as shown in Fig.1. 
3D global unstable mode was studied by 
means of the CAS3D codel). In this analysis, 
both poloidal and toroidal mode couplings are 
taken in account. Because the code also em-
ployed the indirect method in the formulation 
of the parallel current, we must consider the 
modes in the resonant Mercier unstable region 
separately from the ones in the usual (non-
resonant) unstable region. We obtained some 
low-n interchange modes in the non-resonant 
Mercier unstable region. Figure 2 shows the 
radial component of the unstable mode with 
m = 21/n = 5 at (30 = 1.0% with fairly s1nall 
growth rate, w2 = -1.37 x 10-5 . Since the ro-
tational transform is relatively small (t < 0.3), 
the poloidal mode number of the low-n mode is 
fairly large, and therefore, the mode structure 
is localized in the radial direction. Further-
more, since the magnetic shear is weak, the 
couplings in the poloidal and the toroidal mode 
numbers are very weak. Hence, low-n balloon-
ing modes cannot be destabilized. 
We also found interchange modes at the res-
onant Mercier unstable regions. The resonant 
Mercier unstable region outside the usual non-
resonant unstable region is considered to be 
a kind of the measure of the magnetic island. 
Therefore, the unstable mode there would not 
214 
be a real instability. However, the resonance 
in the Mercier criterion can be also seen in-
side the usual unstable region, for example, the 
t = 1/4 surface at (30 = 1.5%. Figure 3 shows 
the mode which is unstable there, which has 
a large growth rate of w2 = -4.5 x 10-2 and 
show a global mode structure. It is still an 
open problem how to comprehend this mode. 
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Fig.1. Mercier unstable region with positions 
of the rational surfaces (dashed lines). 
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Fig.2. m = 21/n = 5 unstable mode. 
Fig.3. m = 4/ n = 1 unstable mode. 
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